Glucose and pyruvate metabolism of preimplantation goat blastocysts following in vitro fertilization and parthenogenetic activation.
The energy metabolism of preimplantation embryos can be used to predict viability and postimplantation development. Although preimplantation development and mean blastocyst cell numbers of goat in vitro-fertilized (IVF) embryos and chemically activated parthenogenotes are comparable, mammalian parthenogenotes are not viable, with most dying shortly after implantation. The objective of this study was to compare glucose and pyruvate metabolism of IVF goat blastocysts with that of parthenogenetic blastocysts developing from chemically activated oocytes. Embryos derived from IVF and parthenogenotes produced by exposing oocytes to either ionomycin or ethanol followed by 6-dimethylaminopurine (6-DMAP) were cultured in G1.2/G2.2 sequential culture media. Metabolism was determined for individual blastocysts using [5-3H]glucose and [2-14C]pyruvate to determine glycolytic and Kreb's cycle activity, respectively. Data were analyzed by ANOVA. A significantly higher percentage of activated oocytes underwent cleavage and developed to the blastocyst stage compared to IVF oocytes (p < 0.05). There was no significant difference in glucose or pyruvate metabolism between IVF and parthenogenetically activated blastocysts. Mean glucose metabolism through glycolysis was 154.9 +/- 29.1, 130.3 +/- 17.1, and 129 +/- 16.5 pmol/embryo/3 h for IVF, ethanol-activated, and ionomycin-activated blastocysts, respectively. Mean pyruvate metabolism through the Kreb's cycle was 28.1 +/- 8.0, 15.8 +/- 4.2, and 24.4 +/- 4.4 in pmol/embryo/3 h for IVF, ethanol-activated, and ionomycin-activated blastocysts, respectively. Our results suggest that known differences in postimplantation development observed in IVF versus parthenogenetic embryos cannot be attributed to differences in pyruvate or glucose metabolism in the preimplantation blastocysts. Thus, these activation protocols result in embryos capable of appropriate regulation of key metabolic enzymes.